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ABSTRACT 



The National Forum on Critical Issues in Environmental 
Technology Education at Two-Year Colleges addressed critical issues relevant 
to environmental technology education in the United States. Forty-three 
participants from across the country who attended the 1995 Forum represented 
business and industry, two-year colleges, four-year colleges and 
universities, secondary schools, professional societies and federal agencies 
with an interest in the education of environmental technicians. This 
publication reports on the Forum’s activities and identifies critical issues 
in environmental technology programs. It aims to assist academia, industry, 
and government in implementing a number of recommendations, which include: 

(1) creating clear definitions of terms; (2) respecting environmental 
technicians as professionals; (3) developing a national strategy for 
marketing environmental technology programs; (4) standardizing competencies 
in environmental technology programs; (5) stressing critical thinking in 
students via application of skills to real-life situations; (6) facilitating 
communication; (7) integrating environmental issues into all educational 
levels; and (8) establishing alliances. More detailed recommendations fall 
under the topics of professionalism, curriculum and program development, 
environmental equity and human resources, employment needs, and 
transferability of credits. (AS) 
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This report reflects the excellent leadership in environmental education being provided by the 
Advanced Technology Environmental Education Center (ATEEC), one of the National Science 
Foundation (NSF) Centers supported through the Advanced Technological Education (ATE) program. 

Just as the world is changing, so must the nation’s approach to the education of the technological 
workforce. First, there must be a community which values excellence in teaching and scholarship and 
is committed to the reform of technological education at both the secondary school and undergraduate 
levels. NSF is working hard to stimulate and encourage this community because it is from here that 
new ideas must emerge and experimentation be done. Second, only with a blend of core mathematics 
and science competencies which complement technical skills can we hope to have a technological 
workforce prepared to deal with not only today’s challenges, but also those of tomorrow. 

In addition, the community must be ready to commit to changes that constitute systemic reform in 
environmental technology education. More than ever before, individuals, colleges, and other 
institutions must cooperate if these objectives are to be achieved. Many walls exist between 
disciplines, academic institutions, governmental agencies, and business and industry. These walls are 
ill-suited to educating the many different individuals seeking preparation to help protect our 
environment and make our country a more competitive, safer, and a nicer place in which to live and 
work. For these reasons, there must be systemic changes in technical education and to accomplish 
this, there must be collaboration. 

Our task for the community is a daunting one. We must have leaders who are ready to suggest, 
explore, and implement new approaches to the tasks at hand and to do this with some speed, so that we 
can achieve the reform of the system that we must have to serve national and global needs. 

NSF is committed to supporting both productive experimentation and systemic changes. The 
communities brought together by this national forum represent the diverse groups that must be 
involved in improving technical education in the United States. People worked hard at the conference, 
as well as before they came and after they left, to prepare this report. We welcome these ideas and 
expect that many of the recommendations of the working groups will be turned into actions. The 
individual elements of reform must be joined and a collaborative community built. This is required if 
our nation is to become better able to address the many complex problems in environmental education. 
This resolution will further increase the quality of life for its citizens while serving to make the United 
States more globally competitive and simultaneously environmentally concerned. 
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July 17, 1995 



Letter to the Community: 

Our nation’s focus on environmental concerns has shifted over the last few decades. In the seventies 
we saw a concentrated effort on the “end-of-the-pipe” issues. The eighties were devoted to embarking 
on the physical cleanup of waste sites. Today the emphasis has evolved into changing the way we 
manufacture products — that is, reducing or stopping pollution at its source. This recent philosophy of 
pollution prevention is having a positive impact on all sectors of our economy. 

The challenge before us is much greater than reducing our output of waste or slowing the earth’s 
deforestation. Our challenge is to find a way to prosper as a nation without impairing future 
generations. As Thomas Jefferson said, “. . . No generation can contract debts greater than may be 
paid during the course of its own existence.” 

How do we achieve an environmentally sustainable economy? The National Science and Technology 
Council’s document, Bridge to a Sustainable Future, states, “Our nation’s future strength will in large 
part be built on the viability of our nation’s communities. We must make choices today that increase 
the sustainability and desirability of our cities, towns, and rural areas if we are to preserve our natural 
environment and build a strong domestic economy.” 

To succeed nationally we must begin to act locally — in communities. We must begin with education 
and retraining, and there is no better source for this than two-year colleges. The two-year college 
system is the fastest growing sector of educational institutions in the United States. The nation’s two- 
year colleges currently collaborate with local businesses, making them ideally positioned to advance 
environmental technology programs and to build a quality workforce. 

But the collaboration must not be limited to businesses. To achieve sustainability requires the building 
and melding of partnerships among educational institutions, industry, labor, communities, 
nongovernmental organizations, and state and federal government. These groups must move forward 
together with a common vision, building on the strengths of each to achieve the goals of all. 

What does the future hold? As Alan Kay of Apple Computer Inc. said, “The best way to predict the 
future is to invent it.” Our challenge is to come together as a community of concerned individuals to 
define our destiny and fulfill our dreams and the dreams of the generations who follow after us. 




Director, ATEEC 
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The National Forum on 
Critical Issues in 
Environmental Technology 
Education at Two-Year 
Colleges was a natural 
extension of recent workshops, 
studies, and reports supported 
by the National Science 
Foundation (NSF) to help 
improve science, technology, 
engineering, and mathematics 
education in the United States. 
The 1986 National Science 
Board report, Undergraduate 
Science, Mathematics, and 
Engineering Education (NSB 
86-100), identified serious 
problems in undergraduate 
education and included 
recommendations for 
improving the quality of 
science, mathematics, and 
engineering problems in two- 
year colleges. NSF then 
convened a workshop that 
resulted in the report NSF 
Workshop on Science, 
Engineering, and Mathematics 
Education in Two-Year 
Colleges (NSF 89-50). A 
variety of groups then 
undertook studies that served 
as resources for a subsequent 
NSF workshop that produced 
the report Matching Actions 
and Challenges (NSF 91-111). 
This report contained specific 
recommendations for two-year 
college faculty, professional 
organizations, and college 
administrators to foster 
improved interactions among 
organizations, faculty, and 
federal funding agencies. 

O 

provide a base for future 



activities and projects designed 
to improve science, technology, 
engineering, and mathematics 
education in two-year colleges, 
NSF convened a workshop, 
Partners in Progress, on October 
29-30, 1992. The report from 
this workshop, Partners in 
Progress (NSF 93-64), stressed 
the importance of using the 
resources and networking 
available from professional 
societies to help the educational 
community improve the quality 
and effectiveness of science, 
technology, engineering, and 
mathematics education at all 
levels. 

The workshop Gaining the 
Competitive Edge: Critical 
Issues in Science and 
Engineering Technician 
Education (NSF 94-32) was in 
response to a nationally 
recognized need for a well- 
educated technical workforce in 
the high performance work 
place of advanced technologies. 
Both Congress and the White 
House emphasized the technical 
workforce in their 1992 and 
1993 initiatives. Congress 
passed and the Administration 
supported the Scientific and 
Advanced Technology Act of 
1992. This Act called for the 
National Science Foundation to 
establish a national program to 
improve the education for 
technicians in advanced 
technology fields using the 
resources of the nation’s two- 
year colleges. In August 1993, 
NSF announced the Advanced 
Technological Education (ATE) 
program as a cooperative effort 
between NSF’s Division of 
Undergraduate Education and 
the Division of Elementary, 
Secondary, and Informal 



Education. These efforts have 
created a sound foundation for 
cultivating innovative programs 
to advance technician education 
in the United States. 

With the experience of several 
workshops that addressed 
science, mathematics, and 
engineering education in 
institutions that traditionally 
educate technicians, NSF 
supported the proposal of the 
Advanced Technology 
Environmental Education Center 
(ATEEC) and the Hazardous 
Materials Training & Research 
Institute (HMTRI) for an 
invitational forum to address 
environmental technology 
education in depth. The 43 
participants from across the 
country who attended the forum 
represented business and 
industry, two-year colleges, 
four-year colleges and 
universities, secondary schools, 
professional societies, and 
federal agencies with an interest 
in the education of 
environmental technicians. 

Over the two-day period, 
participants worked to develop 
recommendations that provided 
a basis for future activities, 
initiatives, and projects designed 
to improve environmental 
technology education. 

The American Association of 
Community Colleges (AACC) 
joined ATEEC, HMTRI, and 
NSF as co-sponsors of the 
forum. The recommendations 
developed at the forum are being 
used to provide direction for 
ATEEC, which is funded 
through a grant from NSF. The 
grant, which is admininstered by 
HMTRI, brings together 
institutions from throughout the v 
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nation to promote and assist 
environmental technology 
credit programs. The ATEEC 
partners are HMTRI, the 
Partnership for Environmental 
Technology Education 
(PETE), the University of 
Northern Iowa, and NSF. 

This project was supported, in 
part, by the Advanced 
Technological Education 
program at the National 
Science Foundation. The 
opinions expressed in this 
report are those of the forum 
participants and do not 
necessarily represent NSF 
policy. The recommendations 
are under review at NSF. 





The National Forum on 
Critical Issues in 
Environmental Technology 
Education at Two-Year 
Colleges, held March 2-4, 
1995, in Washington, D.C., 
addressed critical issues 
relevant to environmental 
technology education in the 
United States. The purpose of 
the NSF-sponsored forum was 
to identify critical issues in 
environmental technology 
programs; to develop 
recommendations for 
academia, industry, and 
government; and to assist 
these communities in 
implementing the 
recommendations. These 
recommendations are timely 
because there is broad 
agreement that if the United 
States is to maintain a position 
of economic and political 
leadership in the world, there 
must be fundamental changes 
in the workplace and the 
educational programs which 
support the workplace. 



through public-private 
partnerships to produce and 
maintain an environmental 
technology workforce that 
addresses the diversified needs 
of industry and promotes the 
transition of transfer students to 
higher education. 

Planning and implementation of 
the forum was a cooperative 
effort involving the Advanced 
Technology Environmental 
Education Center (ATEEC), the 
Hazardous Materials Training & 
Research Institute (HMTRI), the 
American Association of 
Community Colleges (AACC), 
with participation, funding, and 
guidance from the National 
Science Foundation (NSF). 



^ PRINCIPAL ^ 
RECOMMENDATIONS 



The participants were divided 
into five working groups to 
examine the following issues: 



The 43 participants from 
across the country who 
attended the forum represented 
business and industry, two- 
year colleges, four-year 
colleges and universities, 
secondary schools, 
professional societies, and 
federal agencies with an 
interest in the education of 
environmental technicians. 
Deliberations during the forum 
focused on ways to create a 
O ional, world-class network 
l^J ( two-year colleges supported 



• Professionalization of 
environmental technician 
education as well as 
preparation, credentials, 
professional advancement, 
and continuing education of 
faculty; 

• Curriculum and program 
development and 
implementation in en- 
vironmental technician 
education; 

• Environmental equity and 
human resources; 

• Current and future 
employment needs; and j[ 



• Transferability of credits 

(2+2+2). 

The forum report presents issues 
and recommendations relevant 
to the education of 
environmental technicians. The 
audience for this report includes: 
(1) administrators and faculty of 
academic institutions at all 
levels, but particularly in two- 
year colleges; (2) employers of 
technicians, such as companies 
and government agencies; 

(3) leaders of professional 
societies; and (4) federal, state, 
and local government officials 
who have responsibilities for the 
quality and quantity of the 
nation’s technical workforce. 

The recommendations in the 
final report are also being used 
to provide direction for the 
Advanced Technology 
Environmental Education Center 
(ATEEC). Funded by the 
National Science Foundation 
(NSF), ATEEC has three 
primary goals: first, to 
nationally validate 
environmental curriculum 
models and advanced 
instructional materials; second, 
to establish comprehensive 
programs of professional 
development for educators; 
third, to build an electronic 
clearinghouse to serve as a 
national center of environmental 
education information and as a 
hub for networking 
environmental educators, 
business and industry, federal 
agencies, and professional 
societies. 

The recommendations in the 
report are clustered under the 
charges of the five working 
groups. Because there are 



many cross-cutting themes, 
a few highlights of the 
recommendations are given 
in this summary. 

Educators, employers, 
professional societies, and 
government working together 
must: 

• Define the “environmental 
technology” field and the 
occupations it 
encompasses; 

• Establish job 
classifications based on 
voluntary skills standards; 

• Recognize and promote 
environmental technicians 
as professionals that 
contribute valuable skills 
and expertise in the 
workplace; 

• Develop a national strategy 
for marketing 
environmental technology 
programs as well as the 
profession to business and 
industry, government, 
parents, teachers, 
counselors, and students; 

• Identify and standardize 
the core competencies 
required in environmental 
technology programs: 

(1) establish the general 
education component, 
encompassing mathe- 
matics, science, oral and 
written communication, 
employability skills, and 
computer skills; 

(2) establish the technical 
component, encompassing 
knowledge and skills that 
are common across all 
environmental technology 



occupations; and 

(3) establish occupation- 
specific components which 
cover specialized knowledge 
and skills; 

• Ensure that environmental 
technology programs/ 
curricula are competency 
based; 

• Incorporate critical thinking 
skills into curricula by 
having students apply 
knowledge and skills to real- 
life situations; 

• Incorporate the concepts of 
“environmental justice and 
equity” into environmental 
technology programs; 

• Establish formal 
mechanisms to facilitate 
communication and 
coordinate curricula across 
institutions and educational 
levels; 

• Require experiential 
leaming/intemships as a 
program completion 
requirement; 

• Develop a national 
accreditation program for 
two-year environmental 
technology programs; 

• Integrate environmental 
issues into traditional 
elementary, secondary, and 
post-secondary curricula; 

• Establish alliances that will 
provide paid professional 
development opportunities 
for faculty such as summer 
internships, sabbaticals, 
conferences, and workshops; 



• Develop and maintain 
partnerships with business 
and industry, labor, 
government, professional 
organizations, and other 
academic institutions in 
order to improve 
environmental technology 
programs and better serve 
students, employers, and the 
community as a whole; and 

• Recruit and train non- 
traditional students, 
recognizing that many 
persons entering the field 
will be returning for new or 
additional skills. 




It is paramount that a major 
national effort be launched to 
assist two-year community and 
technical colleges in meeting the 
increasing need for 
environmental technicians. This 
field is continually subjected to 
the impact of technological 
advances, new information and 
regulations, and mounting 
community activism. Global 
environmental issues and 
competitiveness require the 
development of a quality 
American workforce in the 
environmental technologies. 

The institutions best suited to 
meet these demands are two- 
year community and technical 
colleges. 

Implementation of the 
recommendations in this report 
requires that all groups involved 
in technical education, 
regulatory and compliance 
oversight, and employment work 



collaboratively. Increased 
accountability and the 
movement toward skills 
standards necessitate 
competency-based programs 
emphasizing a solid 
foundation in the basic math, 
sciences, and technical 
specialties. Technical 
education is a priority for the 
NSF as well as other 
governmental agencies. 
Federal support for technical 
education is evidenced by 
legislation which authorized 
NSF to create the Advanced 
Technological Education 
(ATE) program. The ATE 
program is supporting projects 
in curriculum and laboratory 
development, faculty 
preparation and enhancement, 
and a selected few Centers of 
Excellence, one of which is 
ATEEC. 

The requirements to develop 
and maintain a highly 
qualified workforce in 
environmental technologies 
requires that all stakeholders 
work cooperatively and 
become agents of change. 
Two-year colleges must 
enhance their working 
relationships with employers 
in government, business and 
industry, as well as 
professional societies to 
ensure high quality 
educational programs. These 
environmental technology 
programs must address faculty 
enhancement, student 
recruitment and retention, and 
a comprehensive curriculum 
which incorporates the 
concept of environmental 
equity and which meets the 
eds of the existing and 
ure workforce. 



Moreover, articulation 
agreements with secondary 
schools and four-year colleges 
and universities must be 
developed to ensure the smooth 
transition of students from one 
level to the next. 

The recommendations in this 
report provide the framework by 
which the nation’s two-year 
colleges can move forward in 
meeting the diverse needs of the 
expanding environmental 
workforce. This must be a 
deliberate and cooperative 
effort; two-year colleges cannot 
work in isolation. Collaboration 
is essential to respond to the 
multitude of challenges 
confronting this vision for a 
world-class workforce striving 
to provide a safe and clean 
environment. 
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On March 2-4, 1995, the 
Advanced Technology 
Environmental Education 
Center (ATEEC), the 
Hazardous Materials Training 
& Research Institute 
(HMTRI), the American 
Association of Community 
Colleges (AACC), and the 
National Science Foundation 
(NSF) co-sponsored the 
National Forum on Critical 
Issues in Environmental 
Technology Education at Two- 
Year Colleges, to address 
issues relevant to producing a 
quality environmental 
technology workforce in the 
United States. This forum was 
timely because there is broad 
agreement that if the United 
States is to maintain a position 
of economic and political 
leadership in the world, 
fundamental changes must 
occur in the workplace and in 
the educational programs that 
support the workplace. A 
consensus has been built that 
the key to maintaining or 
increasing the economic 
productivity of the country lies 
in the creation of high 
performance work 
organizations which are 
supported by high 
performance educational 
programs. 

The purpose of the NSF- 
funded forum was to identify 
critical issues in 
environmental technology 
programs; to develop 
O commendations for 
;ademia, industry, and 



government; and to assist these 
communities in implementing 
the recommendations. 
Deliberations during the forum 
focused on ways to create a 
national, world-class network of 
two-year college environmental 
technology programs supported 
through public-private 
partnerships to produce and 
maintain an environmental 
technology workforce that 
addresses the diversified needs 
of industry and promotes the 
transition of transfer students to 
higher education. 

The 43 participants from across 
the country who attended the 
forum represented business and 
industry, two-year colleges, 
four-year colleges and 
universities, secondary schools, 
professional societies, and 
federal agencies with an interest 
in the education of 
environmental technicians. The 
participants were divided into 
five working groups to examine 
the following issues: 

• Professionalization of 
environmental technician 
education as well as 
preparation, credentials, 
professional advancement, 
and continuing education of 
faculty; 

• Curriculum and program 
development and 
implementation in 
environmental technician 
education; 
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• Environmental equity and 
human resources; 

• Current and future 
employment needs; and 

• Transferability of credits 

(2+2+2). 

The forum report presents issues 
and recommendations relevant 
to the education of 
environmental technicians. The 
audience for this report includes: 
(1) administrators and faculty of 
academic institutions at all 
levels, but particularly in two- 
year colleges; (2) employers of 
technicians, such as companies 
and government agencies; 

(3) leaders of professional 
societies; and (4) federal, state, 
and local government officials 
who have responsibilities for the 
quality and quantity of the 
nation’s technical workforce. 

The recommendations in the 
final report are also being used 
to provide direction for ATEEC, 
which is one of a selected few 
Centers of Excellence funded by 
the NSF to improve the quality 
of advanced technological 
education in science and 
engineering technology fields, 
as well as the basic mathematics 
and science core underlying 
such programs. The Center has 
three primary goals: first, to 
nationally validate 
environmental curriculum 
models and advanced 
instructional materials; second, 
to establish comprehensive 
programs of professional 
development for educators; and 
third, to build an electronic 
clearinghouse to serve as a 
national center of environmental 
education information and as a 



hub for networking 
environmental educators, 
business and industry, federal 
agencies, and professional 
societies. 




BACKGROUND 




“Today, it is estimated that as 
many as 3 million Americans 
are employed in environmental 
work, many jobs that were 
unimaginable even 1 5 years 
ago” according to The New 
Complete Guide to 
Environmental Careers. In 
almost every area of 
environmental service, 
technicians are part of the 
workforce (Green, 1994). 
Technician-level positions are 
not limited to the 
environmental field; they are a 
“large and rapidly growing 
population — a new worker 
elite who are transforming the 
American labor force and 
potentially every organization 
that employs them” (Richman, 
1994). Due, in part, to the 
growing environmental 
industry and the proliferation 
of technician positions, many 
of the “environmental 
technician” occupations have 
not been clearly defined. 

Along with the rapid growth of 
the environmental field and 
technician positions, the world 
is undergoing a period of 
technological revolution which 
many believe will be as 
widespread in its effects as 
was the industrial “mass 
production” revolution of 
nearly a century ago. The 
O' 'ational Center on Education 
ERICid the Economy, in its report, 



America ’s Choice: High Skills 
or Low Wages, labels these 
changes “the third industrial 
revolution,” while the Hudson 
Institute publication, Workforce 
2000, Work and Workers for the 
21st Century, labels this the 
“post industrial information 
era.” Whatever the label, there 
is broad agreement that if the 
United States is to maintain a 
position of economic and 
political leadership in the world, 
fundamental changes must occur 
in the workplace and in the 
educational programs that 
support the workplace. 

In recent years broad political 
consensus has indicated the need 
for change. In 1 989 President 
Bush and the nation’s governors, 
in an attempt to provide a 
framework for action, 
established the National 
Education Goals. The link 
between education and the 
economy was clearly stated by 
the chair of the National 
Education Goals Panel, who 
wrote, “Education is as 
important to our global economy 
in its implications for a 
competent workforce as 
availability of capital or any 
other business condition.” 
President Clinton, on the 
occasion of the establishment of 
the President’s committee of 
Advisors on Science and 
Technology stated, “Science and 
technology are essential tools 
for achieving this 
administration’s goals for 
strengthening the economy, 
creating high quality jobs, 
protecting the environment, 
improving our health care and 
education systems, and 
maintaining our national 
security. This country must i er 



sustain world leadership in 
science, mathematics and 
engineering if we are to meet the 
challenges of today . . . and of 
tomorrow.” Representative Lee 
Hamilton, Vice Chairman of the 
Joint Congressional Economic 
Committee states, “For an 
advanced country such as ours, 
the only sustainable advantage is 
a talented and adaptive 
workforce capable of using the 
latest technologies and reaching 
ever higher levels of 
productivity.” 

A consensus has been built that 
the key to maintaining or 
increasing the economic 
productivity of the country lies 
in the creation of high 
performance work organizations 
which are supported by high 
performance educational 
programs. Such organizations 
are characterized by a 
willingness to adopt new 
technology, flexibility in 
organizational structures, 
accountability, and the 
empowerment of employees. 

Both Congress and the White 
House emphasized the technical 
workforce in their 1992 and 
1993 initiatives. Congress 
passed and the Administration 
supported the Scientific and 
Advanced Technology Act of 
1992, which called for the 
National Science Foundation 
(NSF) to establish a national 
program to improve the 
education for technicians in 
advanced technology fields 
using the resources of the 
nation’s two-year colleges. 

Thus, the Advanced 
Technological Education (ATE) 
program was established to 
address this need. As quoted in 



the NSF publication, The 
Advanced Technological 
Education Program: 1994 
Awards and Activities (NSF 
95-6), Dr. Luther Williams, 
NSF Assistant Director for 
Education and Human 
Resources (EHR), says “It has 
become increasingly apparent 
that for the United States to be 
competitive in the world 
market, the technical 
component of the workforce in 
the United States must be 
better prepared than the 
corresponding workforce in 
other industrialized countries. 
The Advanced Technological 
Education (ATE) program is a 
major new NSF initiative in 
response to this challenge.” 

The ATE program is managed 
jointly by the Division of 
Undergraduate Education 
(DUE) and the Division of 
Elementary, Secondary, and 
Informal Education (ESIE). 

The aforementioned NSF 
publication also states that the 
goal of the new ATE program 
is to promote exemplary 
improvement in advanced 
technological education at the 
national and regional level 
through support of curriculum 
development and program 
improvement for technicians. 
Central to the ATE program is 
the development of strategies 
to strengthen two-year college 
technician education and to 
strengthen the mathematics, 
science, and technology 
education base in secondary 
schools. Expanded 
opportunities for technicians at 
four-year colleges and 
universities and for those 
mployed are also included, 
jc Collaboration of two-year 



colleges with secondary schools 
and four-year institutions, as 
well as partnerships with 
business, industry, and 
government are encouraged/ 
expected. According to 
Margaret Cozzens, Division 
Director for ESIE, “Mounting a 
major national effort to improve 
the education of technicians 
requires that all groups involved 
in technician education become 
proactive. With support from 
the National Science Foundation 
and others who share the vision, 
it will be possible to make a 
difference in how science and 
engineering technicians are 
educated at all levels in this 
country.” (NSF 95-6) 

THE FORUM 

Educators in the fields of math, 
science, and environmental 
technology education were 
invited to participate in the 
forum. These secondary and 
postsecondary educators were 
joined by employer, 
government, and professional 
society representatives who 
were leaders in their fields. 

Prior to the actual forum event, 
participants received a list of 
issues and relevant background 
materials designed to stimulate 
their thinking in the particular 
critical issue category to which 
they were assigned. The 
participants were asked to 
review the list of critical issues 
and identify, or add to the list, 
those they considered most 
important. 

To kick off the forum, a 
reception was held on Thursday., 



evening, March 2 at the Holiday 
Inn - Capital in Washington, DC. 
Ellen Kabat, Director of 
ATEEC, welcomed the 
participants and discussed the 
objectives of the forum. Robert 
Watson, NSF’s Director of the 
Division of Undergraduate 
Education (DUE), which co- 
administers the ATE program, 
spoke on the role of DUE. 
Watson stated that two-year 
colleges should place priority on 
partnerships with other 
institutions and with industry 
when applying for ATE grants. 
Following Watson’s 
presentation, the participants 
met informally in their working 
groups. 

On Friday morning the forum 
participants listened to 
presentations related to the five 
critical issues categories. Since 
one of the categories dealt with 
“Current and Future 
Employment Needs,” Ken 
Chapman, Head Technician of 
Resources and Education for the 
American Chemical Society, 
spoke about planning for future 
workforce needs within the 
environmental technology field. 
This workforce will be enhanced 
by the movement toward 
voluntary skills standards in 
such occupations as chemical 
laboratory technician and 
process technical operator. 

Margaret Cozzens, NSF’s 
Division Director for 
Elementary, Secondary and 
Informal Education gave a 
presentation on the function of 
secondary education within the 
ATE program. Cozzens said it is 
estimated that in the future 
people will have seven different 
careers over the span of a 



lifetime. “Tracking” students 
into preparation for a specific 
career field is unwise. By 
strengthening technological 
education at the secondary 
level through the ATE 
program, educators can make 
sure students are prepared 
when they leave high school. 
When they change career 
fields later in life, the door 
will be left open for 
individuals with a solid 
foundation in math and 
science. 

R. Thomas Parker, Jr., 
Executive Director of the 
Clinton Administration’s 
Interagency Environmental 
Technologies Office (IETO), 
told the participants that he 
predicts the ever-increasing 
speed of technological 
advancement will create a 
need for people trained to 
assess technology 
applications. This technology 
assessor would be trained to 
determine ways technology 
could be useful to business, 
communities, government, and 
other entities early in the 
development of the 
technology. But before 
community colleges can lead 
the way in technology transfer, 
they must address the issue of 
leadership. “When I think of 
the community colleges, I 
have a hard time defining their 
context in this arena,” said 
Parker. However, he added 
that he is not criticizing 
community colleges but is 
setting out the challenge 
before them. “It is essential 
that community colleges 
establish a context in which to 
[dress change in terms of 
eir communities.” He told 



the two-year college participants 
that they have an obligation to 
redefine their leadership. 

“Two-year colleges are uniquely 
equipped to make decisions in a 
rapid, mobile environment and 
they are usually well connected 
to the rest of the world,” said 
Parker. Therefore, two-year 
colleges are poised to act as the 
“information utility” for their 
communities. Like the local 
service station or the power 
company, the successful 
technology transfer college can 
supply information to citizen 
consumers. 

Other speakers included Bob 
Knox, Deputy Director of the 
Office of Environmental Justice 
within the U.S. Environmental 
Protection Agency; Elizabeth 
Teles, Program Director for 
Mathematics and Advanced 
Technological Education; James 
McKenney, Director of 
Economic Development for the 
American Association of 
Community Colleges (AACC); 
and Marjorie Buckholtz, 

Director of the Brownfields 
Group, U.S. Environmental 
Protection Agency Office of 
Solid Waste & Emergency 
Response. 

Following the presentations, the 
participants broke into their 
assigned working groups and 
began to identify and prioritize 
what they believed were the 
most critical issues, using 
nominal group technique. Once 
the critical issues were 
identified, the working groups 
spent the afternoon and the 
following morning 
brainstorming and refining 
recommendations to address the 



issues. The technical chair for 
each group developed a rough 
draft of his or her group’s 
recommendations. The draft 
reports were later sent to the 
working groups for their review 
and comments. After the group 
reports were compiled, each 
participant had the opportunity 
to submit revisions and write 
alternate recommendations to 
any part of the final report. 

The next section of this 
document provides a 
participant’s personal reflection 
on the issues and ideas 
presented at the Forum followed 
by detailed recommendations 
from the five working groups. 




Two-year colleges must work 
cooperatively with business and 
industry, government, four-year 
institutions, secondary schools, 
and professional societies on 
ways to improve the quality of 
undergraduate education in 
order to meet the demands of the 
work place. No one group can 
do it alone; all must cooperate. 
Working together, academia and 
employers can improve the 
quality and effectiveness of 
mathematics, science, and 
environmental technology 
education at all levels. With 
continued support from the 
National Science Foundation 
and other organizations that 
share this vision, our nation will 
remain a leader in the world 
marketplace and meet the 
challenges of the future. 
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Let me start by saying that I am writing these comments as personal 
reflections on the issues and ideas presented at the Forum by the 
speakers and the participants. (Please pardon me for not crediting 
the specific individuals.) Below I have presented some of the main 
recurring ideas, issues and topics introduced during the Forum, and 
my own concerns and thoughts. 

GROWTH OF ENVIRONMENTAL CONCERN 



In the past, people did 
not see their environment 
as an asset to be 
protected, nor did they 
see health and safety of 
workers as an 
indisputable right of all 
employees. 



Our planet and all of our natural resources have a quantifiable and 
finite economic value, approximately $360 quadrillion. It has been 
estimated that this value has eroded to about 80% or less since the 
dawn of industrial revolution. In the past, people did not see their 
environment as an asset to be protected, nor did they see health and 
safety of workers as an indisputable right of all employees. Today, 
notable increases in concern for these issues have occurred in all 
factions of our society, including industry and educational 
organizations. Citizen and not-for-profit organizations are inducing 
business to become better corporate citizens. Business for Social 
Responsibility, an alliance of over 750 member and affiliate 
organizations, helps member companies promote environmental 
causes through workplace donation to environmental groups and 
researches policies and programs affecting corporate responsibility. 
Citizen groups are having unprecedented clout over industry affairs 
and they have begun to tap the wellspring of corporate 
statesmanship as a valuable new funding source. 




We continue to face environmental challenges, such as: 

(a) proliferation of environmental regulations nationally and 
internationally, (b) stricter enforcement, (c) increased liabilities, 

(d) increased accountability, and (e) escalating environmental costs. 
Furthermore, many companies are confronted with other non- 
environmental issues such as varying cost structures, rapid 
technological changes, a fluctuating workforce, a demand for 
quality, and continued growth in global competition. Consequently, 
industries in the 1990’s have to balance environmental concerns 
against these other issues, and the competition for limited dollars to 
address all these issues will be extremely keen. Therefore, to remain 
viable, management will be more focused to carry out cost-effective 
programs, education and training, and strategies. 
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A SHIFT TO “BEYOND COMPLIANCE” 



Companies are realizing 
that they must create 
cleaner processes and 
products that contribute 
to profitability, rather 
than concentrate solely 
on pollution control. 



A future trend will be 
toward regulation by 
industry rather than the 
historical approach of 
regulation by each 
specific medium (water, 
air, land). 
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Companies are realizing that they must create cleaner processes and 
products that contribute to profitability, rather than concentrate 
solely on pollution control. Reducing toxic chemical releases is 
increasingly considered good business and prudent environmental 
management. Many environmental, health and safety (EH&S) 
managers are seeking a competitive edge among environmentally 
conscious public and cost-minded competitors. Managers are 
looking beyond just compliance with EH&S regulations toward 
pollution prevention and waste minimization. The United States 
Environmental Protection Agency (USEPA) is promoting source 
reduction in the reauthorization efforts for the Resource 
Conservation and Recovery Act (a hazardous waste management 
regulation) and the Clean Water Act. EPA recently released a 
progress report for its “33/50” emissions reduction program which 
reported that 1 , 100 companies have pledged to reduce emissions of 
17 target chemicals by a total of nearly 354 million pounds by 1995. 
The 33/50 Industrial Toxics Project has enticed large companies to 
pledge to significantly reduce chemical releases. In addition, EPA is 
encouraging the inclusion of pollution prevention projects for 
achieving compliance and of correcting violations when negotiating 
enforcement settlements. 

The USEPA’s New Chemicals, Program is reviewing pre- 
manufacture notices to help identify pollution prevention options. 
The National Science Foundation recently founded the Emission 
Reduction Research Center as a resource for industry and 
government agencies interested in promoting pollution prevention in 
manufacturing. A future trend in EH&S regulations will be toward 
regulation by industry rather than the historical approach of 
regulation by each specific medium (water, air, land). A multimedia 
approach to preventing and reducing pollution with specific 
industries will be launched by the EPA in 1995. 

Furthermore, the nature of the relationship between regulators and 
generators is shifting from adversarial to cooperative. Governments 
are looking beyond just environmental issues to include economics 
and are allowing for the business concerns of the private sector such 
as cost/benefit and risk analysis. In 1993, EPA unveiled its 
Environmental Leadership Program, which is intended to encourage 
and publicly recognize environmental leadership and promote 
pollution prevention in the manufacturing sector. 

GREEN ECONOMICS AND ECO- JUSTICE 

The “green” movement is forcing companies to design their 
products so the least amount of damage to the environment is 
accomplished. Therefore, companies are starting to look at the cycle 
of product development, from raw materials to disposal; this is in 
response to EPA changing how it looks at environmental problems, 



Sustainable development 
and sustainable 
consumption — the idea of 
successfully integrating 
economic development, 
environmental protection 
and social equity — are 
being spearheaded by 
President Clinton and 
Vice President Gore. 
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not as problems in isolation, but as whole ecosystem problems. In 
addition, units formed under ISO 9000 standard (international 
quality standards, not regulations) have been created to develop 
standards for environmental management systems, audits, 
performance evaluation, product labeling and life-cycle assessment. 
ISO hopes to approve the final documentation in 1996. 

Sustainable development and sustainable consumption — the idea of 
successfully integrating economic development, environmental 
protection and social equity — are being spearheaded by President 
Clinton and Vice President Gore. EPA also started moving towards 
environmental justice to promote equitable use of land for waste 
management so as not to unduly impact the economically 
disadvantaged in our society. The EPA Brownfields Economic 
Redevelopment Initiative — that is, revitalization of industrial and 
commercial properties in the inner cities where redevelopment is 
hindered by potential environmental contamination — is a 
burgeoning issue. There is a compelling trend toward involvement 
of the diverse cultures of our population and increased sensitivity to 
and support of their needs. For example, the EPA is working with 
the Hazardous Materials Training and Research Institute to expand 
training and curriculum development to at least twenty community 
colleges located near Brownfields pilots. EPA Brownfields staff, 
local contacts, and community colleges such as Cuyahoga 
Community College in Cleveland, Ohio, have already established a 
partnership, where the College is developing long-term plans for 
fostering workforce equity through environmental education, 
vigorous recruitment of students of color, and high quality worker 
training. Furthermore, EPA is working closely with states, 
municipalities, business and environmental communities to develop 
plans that further economic redevelopment goals. 

SKILLS GAP 

The flourishing of environmental awareness affords increased 
opportunity to the environmental market innovator, and increased 
responsibility and burden on established businesses. New 
approaches to solving old problems offer great potential for creating 
sizeable, profitable business niches. So, it is no surprise that this 
growth of the EH&S industry has necessitated the growth of demand 
for competent and skilled workers. 

The need to integrate EH&S technical skills with workforce basic 
skills is also essential. It is estimated that 75 percent of American 
workers will need retraining by the year 2000 to meet the demands 
of the changing workplace. Fierce foreign competition has spurred 
many American companies to improve quality and boost 
productivity. However, when companies undertook a 
transformation, there was a holdup — longtime employees lacked the 
basic reading, writing and math skills to carry out the quality 
measures on the shop floor. Problem solving skills and other 



The United States 
remains the only 
industrialized nation 
without standards to 
define skills required for 
industrial occupations. 
Therefore, schools and 
colleges are preparing 
learners for occupations 
without any effective, 
clear-cut guidance. 



The development of the 
two-year environmental 
technician program must 
be nationally usable, in 
that the program should 
be fairly uniform across 
the nation, but still be 
adaptable to the needs of 
the employers in the 
V ommunity. 
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employability skills such as writing, creative thinking, decision 
making, team building, and learning how to learn are regarded as 
abilities needed to be an effective performer. If we do not cultivate 
workers competent in basic skills, and also specific technical skills, 
then we will become a dinosaur in the global marketplace. 

PROCESS NEEDED 

The United States remains the only industrialized nation without 
standards to define skills required for industrial occupations. 
Therefore, schools and colleges are preparing learners for 
occupations without any effective, clear-cut guidance. This Forum 
was designed to address this crucial need. It was apparent during 
the Forum that the terms “environmental technician” and 
“environmental technology” need to be clearly defined. In the 
future, a distinct definition will help to identify the difference 
between engineers, scientists and other specialists in the EH&S 
industry. The “technician” can then be marketed effectively to the 
end user two-year colleges; otherwise, the relationship between a 
technician and other EH&S specialists will be muddled and 
unnecessarily complicated. As two-year colleges develop and set up 
environmental technician programs, they must also become the 
“hub” for distribution, interpretation and “brokering” of EH&S 
technological innovations. This movement will also improve the 
perception of two-year colleges by the educational and professional 
community. 

Two-year colleges must broaden their scholarly responsibilities to 
form partnerships with small, medium and large companies to 
ensure that theory is also being put into practice. Similarly, two- 
year colleges need to accept the responsibility of connecting 
knowledge and professional education with community goals and 
ethical standards. Faculty must expand their roles from just 
disseminators of usable knowledge, to also interpreters of 
knowledge; this can be accomplished through use of education-to- 
work cooperatives, internships, sabbaticals, conferences and 
workshops. Faculty must use various learning and delivery styles, 
including distance learning and multimedia technology, to enable 
learners from diverse cultural backgrounds to become actively 
involved in the process. Instructor involvement with EH&S 
practitioners must be increased to improve their competence and 
relate new knowledge to current issues and problems. Additionally, 
the curriculum developed for any EH&S technician must be flexible 
and quickly alterable to fit the needs of the community and 
employers and to adapt to new workforce trends, regulations and 
EH&S information. 

Any tools that need to be developed to assist the development of the 
two-year environmental technician program must be nationally 
usable, in that the program should be fairly uniform across the 
nation, but still be adaptable to the needs of the employers in the 
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Regulators, community 
leaders, industry 
representatives, 
academic administrators 
and faculty, labor, and 
other stakeholders must 
be genuinely involved in 
developing competency- 
driven curricula. 



community. The curriculum must also be designed to allow for ease 
of transfer of credits from high schools to two-year colleges and 
from two-year colleges to four-year colleges (2+2+2.) Portions of 
the core program can come from an already nationally validated 
curriculum model (such as science or engineering technology) with 
supplemental EH&S specialty courses. Program developers should 
collaborate with existing accreditation boards and should design a 
peer review system to ensure a high quality, competency-based 
curriculum. 

It is vital that program design allow for flexibility in a learner’s 
career path in this highly volatile and changeable industry. Since the 
EPA is heading toward regulating by industry rather than media, it 
will be critical for learners to know how to acquire technological 
and regulatory information and be able to apply it to a variety of 
industries. Consequently, regulators, community leaders, industry 
representatives, academic administrators and faculty, labor, and 
other stakeholders must be genuinely involved in developing 
competency-driven curricula. These partnerships will enhance the 
employability, acceptance and promotability of environmental 
technicians. The program can also offer a guarantee to the 
employers, with the aim of re-educating the learners who do not 
meet the agreed upon standards. 
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CURRICULUM AND 
PROGRAM DEVELOPMENT 



To develop and maintain 
a highly qualified 
workforce in the 
environmental technology 
field will require that all 
stakeholders work 
cooperatively. 



As discussed in the introduction of this report, there is broad 
agreement throughout the nation that if the United States is to 
maintain a position of economic and political leadership in the 
world, fundamental changes must take place in the educational 
programs that support the workplace. To develop and maintain a 
highly qualified workforce in the environmental technology field 
will require that all stakeholders work cooperatively. Two-year 
colleges must enhance their working relationships with employers as 
well as professional societies to ensure the relevance of the 
curriculum. In addition, two-year colleges must work closely with 
secondary schools and four-year institutions to ensure a smooth 
transition for students from one level to the next. 



Following are critical issues and recommendations that address 
curricula and program development for the environmental 
technology field. 



ISSUE: As environmental technology and workplace demands 
rapidly change, two-year college environmental technology 
programs must be kept current and competency-based. 



Design a comprehensive 
educational program for 
environmental 
technology. 



RECOMMENDATIONS: The environmental technology program 
must assure that its curricula meet the career skills standards of the 
employment opportunities for which the program is designed. The 
environmental technology program may include all or specific 
traditional environmental disciplines (water, wastewater, hazardous 
materials, land and air) and the employer needs of a region. The 
program must implement national employer-recommended base 
skills that include oral and written communications, math, science, 
troubleshooting, critical thinking, and teambuilding. 



Program design must merge workplace demands and society’s needs 
and must implement the recommendations from a variety of state, 
regional and national skills standards projects. 



It is imperative that curricula be continually reviewed and validated 
to meet the employment needs of the environmental technician 
workforce. 
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Thus a successful environmental technology program must: 
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Seek ways to make the 
transition from school to 
work more efficient. 



Strive for seamless 
educational offerings. 
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• Incorporate environmental justice issues into environmental 
curricula; 

• Ensure that curricula interrelate air, land, and water issues, 
regulations, and environmental technologies; 

• Integrate business, environmental ethics, and critical thinking 
skills into curricula; 

• Ensure that programs are competency-based; 

• Ensure that programs emphasize life-long learning; 

• Incorporate into the curricula concepts from the quality 
movement to ensure that technicians have the ability to work in 
groups and to do basic statistical process control; 

• Coordinate across institutional boundaries to ensure program 
continuity; 

• Coordinate across academic disciplines to ensure appropriate 
course offerings; 

• Use nationally validated skills standards adapted to include local 
employment needs; and 

• Integrate technical, related academic, and employability skills 
(i.e., SCANS Report) into a comprehensive educational 
program. 

ISSUE: With the diversity of students currently in environmental 
technology programs, we must seek ways to make the transition 
from school to work more efficient. Further, articulation between 
secondary school programs and postsecondary technical programs is 
being advocated and supported by government, business, industry, 
labor and education leaders. 

RECOMMENDATIONS: Two-year colleges, in collaboration with 
employers, must assess and define the career paths associated with 
environmental occupations and align their curricula accordingly. 

The following recommendations will assist in achieving this goal: 

• Define career paths associated with environmental occupations; 

• Determine the entry-level knowledge, skills, and abilities that 
should be taught in a two-year degree program, compared to 
diploma, certificate, or 4-year degree programs; 

• Plan for flexibility across career paths; 

• Strive for seam)^s educational offerings between secondary and 



postsecondary programs and inform students of potential 
additional program requirements for transferability; encourage 
the development of 2+2+2 articulation agreements; and 



• Coordinate across disciplines to encourage the integration of 
environmental issues into the general education curricula. 



Develop institutional 
partnerships/alliances 
with academia, business 
and industry, 
government, and labor. 



ISSUE: To develop the education and careers of environmental 
technicians, two-year colleges should be partners with employers, 
environmental professional societies, and certification and 
accreditation institutions. 

RECOMMENDATIONS: Two-year colleges must establish 
partnerships to address the professionalism of technicians. 
Employers who demand top quality technicians must ensure that 
two-year colleges have appropriate resources and should encourage 
their own employees to utilize these resources. Better partnerships 
must be leveraged and new creative opportunities tried. 



These partners may be business; industry; local, state and federal 
government agencies; professional societies/organizations; labor; 
and academic institutions. Two-year colleges, with their partners, 
should: 



• Strive for a seamless transition between education and 
employment; 

• Build school-to-work strategies such as internships and co-op 
programs; 



• Encourage awareness of environmental careers in elementary 
and secondary schools; for example, support job shadowing 
programs; 

• Explore apprenticeships with local labor organizations; 

• Recruit educational resources from government, business and 
industry, and labor; 




• Develop articulation agreements with industry training 
programs; 

• Develop relationships among industry training providers and 
educational institutions to facilitate cost-effective education; and 

• Promote involvement of faculty and students in professional 
organizations. 

ISSUE: The demands of an ever-changing environmental work 

place and societal needs will require two-year colleges to implement 
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Implement financial, 
facility, human and 
information resource 
development. 
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recommendations from a variety of skills standards projects to 
ensure that students successfully enter an environmental career path. 

RECOMMENDATIONS: Several professional societies/ 
organizations, state agencies, and labor groups have implemented 
various certification programs to promote quality assurance 
standards for the environmental workforce. To ensure that faculty 
and environmental technology programs are held to high quality 
assurance standards, the recommendations of accreditation 
organizations should be addressed. 

To assure top quality graduates, faculty, and programs, two-year and 
four-year colleges should: 

• Establish an internal quality assurance program for students, 
faculty and curricula to ensure competency-based programs; 

• Utilize available model accreditation programs; 

• Establish pre- and post-assessments to ensure achievement of 
competencies; 

• Develop a peer review accreditation program (collaboration 
with existing accreditation agencies should be explored); and 

• Conduct local, regional, and/or national validations of 
competency-based programs. 

ISSUE: In order to offer successful, high quality graduates, 
environmental technology programs require support in many ways, 
including financial security for the program, up-to-date skilled and 
educated faculty, and the availability of state-of-the-art information 
services. 

RECOMMENDATIONS: To attain financial, facility, human, and 
information resource development, two-year colleges should: 

• Implement instructional methodologies that meet the needs of a 
diverse population; requiring that faculty be well-versed in these 
methodologies; and providing training to those faculty who need 
increased experience in various instructional methodologies; 

• Encourage advanced education for instructional staff; 

• Establish minimum faculty standards; 

• Utilize students for environmental jobs at the institution; 

• Incorporate access to electronic information systems for students 

and faculty; 2 Q 



A variety of instructional 
delivery systems are 
needed to meet the needs 
of a diverse student body. 



Two-year colleges must 
access fully and improve 
upon their instructional 
delivery systems. 



Allow credit for relevant 
short-term training and 
work experience towards 
formalized certificate, 
diploma, or degree- 
granting environmental 
O 



• Develop matching grant or in-kind cooperative agreements with 
business and industry; 

• Become a technical resource for government and for business 
and industry; 

• Develop partnerships with business, industry, labor, and 
government institutions for access to sites, facilities, equipment, 
and supplies; and 

• Promote instructor internships with government, business and 
industry, and other academic institutions. 

ISSUE: A variety of instructional delivery systems are needed to 
meet the needs of a diverse student body; however, program budgets 
are limited. 

RECOMMENDATIONS: To meet the needs of a diverse student 
body and to optimize program budgets, two-year colleges must 
access fully and improve upon their instructional delivery systems. 
These instructional delivery systems may involve classroom, shop, 
laboratory, simulations, pilot systems, correspondence courses, 
computer-aided instruction, satellite/broadcast delivery, and virtual 
reality. Programs may be offered during the day and evening and for 
credit and noncredit, to meet the needs of students and employers. 
The delivery system utilized must be appropriate to the needs of the 
student population. 

To improve and fully access their instructional delivery systems, 
two-year colleges should: 

• Investigate uniform standards for alternative delivery systems; 

• Ensure quality of alternative delivery systems; 

• Utilize the full capabilities of available learning technologies; 

• Adapt delivery systems to target populations and populations 
with special needs; and 

• Ensure adequate faculty training and awareness of instructional 
delivery systems and facilities (i:e., multimedia equipment and 
distance learning technology). 

ISSUE: The nation’s continually changing workplace demands 
ongoing training and retraining of its workforce. As a result, it has 
become evident that we need to facilitate the pathway for individuals 
to obtain certification, diplomas, and degrees by accepting credit for 
prior relevant training and work experience. 

RECOMMENDATIONS: Two-year colleges should consider a 
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procedure to allow credit for relevant short-term training and work 
experience towards formalized certificate, diploma, or degree- 
granting environmental programs. Two-year colleges should: 

• Incorporate mechanisms to assess and grant credit for prior 
learning and work experience; 

• Provide a bridge programs to meet minimum competency 
requirements; 

• Develop alliances between noncredit and credit programs; and 

• Explore joint use of faculty and facilities between short-term, 
noncredit, and credit programs. 



Citizens should have the 
opportunity to receive 
environmental awareness 
education. 



ISSUE: The environmental movement towards a “green 
community” and environmental compliance can only be achieved 
with overall environmental awareness by the citizens of this country. 

RECOMMENDATIONS: Citizens should have the opportunity to 
receive environmental awareness education. One way to achieve 
this is to integrate environmental awareness issues into the 
traditional secondary and postsecondary curricula. Two-year 
colleges should: 



• Strive to be an institutional model of environmental health and 
safety compliance; 

• Promote environmental enrichment activities on campus; 

• Promote the development of student involvement in 
environmental clubs/organizations; and 

• Encourage integration of environmental issues into traditional 
curricula at elementary, secondary, and postsecondary 
institutions. 
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The environmental 
technology field lacks a 
clear definition of what 
constitutes the 
environmental worltfbrce. 



One of the most critical issues facing both employers and educators 
at the postsecondary level is creating a balance between the supply 
and demand in the myriad career fields that support our national 
economy. Forecasting future workforce numbers in these career 
fields or clusters has traditionally been an elusive and difficult task. 
In the environmental technology field this is even more problematic, 
because we lack a clear definition of what constitutes the 
environmental workforce. 



In 1993, Environmental Business International (EBI) Inc. identified 
a need for over one million jobs in more than a dozen different 
environmental industry segments, nearly one out of every twelve 
jobs for the economy as a whole. But even that number does not 
account for everyone employed in the environmental technology 
field. “EBI estimates that another one-half million environmental 
workers are employed in the public sector.” (Green, p. 3) 

Until recently, public support for environmental issues drove the 
creation and implementation of legislation and regulations that 
ultimately resulted in the funding allocated to the environmental 
field. Thus, environmental jobs were created primarily as a result of 
enforcement to protect public health, workers’ health, and the 
overall environment. Now, however, there is a new growth in 
environmental jobs because many environmental practices such as 
pollution prevention strategies increase business profits. Almost all 
experts in the industry believe continued economic growth will 
result in additional job creation. 




Kevin Doyle, Director of Research and Publication for the 
Environmental Careers Organization in Boston, predicts that both 
the kinds of workers needed and the education required of them will 
change. Doyle says “Workforce training needs are changing all the 
time. The trend is going in both directions, toward the person with a 
master’s and the person with a two-year degree. The one who’s 
going to get left out is the person with a general bachelor’s degree.” 
(Green, p. 3). 

Frequently, two-year colleges fill the void between a high school 
diploma and a bachelor’s degree as well as meet the retraining needs 
of the displaced workforce. Many believe these schools will provide 
most of the career-oriented education and training for the next 
century. That forecast is most realistic in the environmental 
technology field. 

An in-depth examination of the public and private sector 
marketplace is essential for the development and implementation of 
environmental education programs that will provide graduates with 
the knowledge, skills, and abilities to obtain jobs, perform 
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successfully, and advance in their career fields. Following are issues 
and recommendations that address current and future employment 
needs. 



Define/clarify what is 
meant by the 
“environmental 
technology ’’field. 



Identify existing and 
emerging jobs within the 
environmental technology 
career field. 
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ISSUE: Because there is no common, agreed-upon definition for 
the terms “environmental technician” and “environmental 
technology,” two-year colleges are lacking clear-cut parameters for 
preparing learners for occupations in this field. 

RECOMMENDATIONS: Define/clarify what is meant by the 
“environmental technology” field. In order to define this field, two- 
year colleges should work collaboratively with business and 
industry, government, and professional organizations to: 

• Develop common language and terms to be used in the 
environmental technology field; 

• Define “environmental technician” and the job categories and/or 
skills it would include; and 

• Identify specialty areas for environmental technicians (e.g., 
hazardous waste management, pollution prevention, air quality, 
soil, water quality, water supply, solid waste, bioremediation, 
biohazardous wastes, and radiation). 

ISSUE: Forecasting workforce needs has been an elusive and 
difficult task because of, in part, the lack of a clear definition of 
what constitutes the “environmental technology” career field. 

RECOMMENDATIONS: To identify existing and emerging jobs 
within the environmental technology career field, two-year colleges 
should: 

• Conduct ongoing needs assessments of the private and public 
sector both prior to and during the development and 
implementation of a program; 

• Seek input from federal and state environmental agencies on 
potential needs as a result of proposed regulations; 

• Seek input from senior executive/strategic planners regarding 
their view of future employment trends (including number of 
future jobs as well as knowledge, skills, and abilities required); 
and 

• Identify career ladders within the environmental career field. 

ISSUE: Academia, business and industry, professional societies, 
and government have often worked in isolation from each other. 




To develop and maintain 
a qualified workforce in 
environmental 
technologies requires that 
all stakeholders work 
cooperatively. 



RECOMMENDATIONS: To develop and maintain a qualified 
workforce in environmental technologies requires that all 
stakeholders work cooperatively; therefore, two-year colleges 
should: 

• Become customer-driven and respond to employers’ needs. This 
includes providing for continuing education and/or retraining of 
current employees; 



• Include small, medium, and large employers through 

organizations such as the Chamber of Commerce; for example, 
form an environmental roundtable sub- workgroup; 



• Determine local employers who are at risk environmentally and 
who need the two-year college to help them with problem 
solving; 



• Seek to become brokers who bring two cultures (employer and 
educator) together, serving as translators of terminology, and 
creating a sense of common ownership among all players; 

• Foster win-win situations among the partners; 

• Promote colleges and universities as resource centers for 
employers and community; 



• Develop modular and portable curricula to meet and exceed 
employer and community needs; 

• Share resources with other schools, including secondary, two- 
year, and four-year institutions; and 



• Ensure commitment to employers by guaranteeing results and 
performance after placement of graduates. This may be 
achieved by developing learning contracts with partners and 
offering assurances on meeting established performance 
objectives. Student internships, mentorships, and co-ops with 
employers should be created as well as memoranda of 
understanding (M.O.U.) and/or contracting mechanisms to 
“partner” with employers. 



ISSUE: The United States remains the only industrialized nation 
without standards to define skills required for industrial occupations. 
Therefore, schools and colleges are preparing learners for 
occupations without any clear-cut guidelines. 



Identify and standardize 
core proficiencies in 
environmental technology 
curricula. 



RECOMMENDATIONS: To identify and standardize core 
proficiencies in environmental technology curricula, two-year 
colleges, in cooperation with industry and professional societies, 
should: 
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• Provide a basic environmental technology curriculum that 
creates a long-term educational foundation, while satisfying the 
immediate needs of the rapidly changing workforce. Such a 
curriculum should: 

• Establish a general education component, including 
mathematics and science, written and oral communication, 
computer skills, as well as prerequisites to technical and 
discipline-specific courses; 

• Develop a core technical component encompassing 
discipline-specific courses and training skills that are 
fundamental to the field of environmental science 
technology, including instruction in values and business 
ethics for the environmental technician; and 

• Create a job-specific component to include standard job 
skills developed for a specific environmental science 
technology (i.e., hazardous waste technician, air quality 
technician) as well as retraining skills for local needs and 
technology changes. 

• Determine the knowledge, skills, and abilities that should be 
taught at each educational level; 

• Identify current certifications; 

• Explore and define future certifications; 

• Design/adapt curricula and teaching methodology for training 
and retraining of existing workforce; 

• Establish subject matter expert teams; 

• Establish dissemination methodologies; 



• Ensure continuous improvement of curricula; and 



“Environmental 
technicians ” have not 
been clearly defined and 
differentiated from 
engineers, scientists, and 
other professionals in the 
environmental field. 
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• Review the above-listed products and processes on a regular 
basis to validate that curricula are meeting employment needs. 

ISSUE: “Environmental technicians” have not been clearly defined 
and differentiated from engineers, scientists, and other professionals 
in the environmental field. 

RECOMMENDATIONS: Market “environmental technicians” to 
business and industry, government, and the community. Two-year 
colleges should: 



Market “environmental 
technicians ” to business 
and industry, 
government, and the 
community. 



Promote the improved 
quality of life and 
economic benefit to the 
employer and the 
community as a result of 
environmental technology 
efforts. 



• Develop a consensus view of what environmental technician 
means locally, regionally, and nationally; 

• Develop an awareness of the value of the associate degree and 
establish the two-year degree as the criterion for the 
“environmental technician” title; 

• Seek accreditation from appropriate agencies; 

• Identify client base such as local, state, and federal governments 
and business and industry; 

• Develop and implement a formal marketing plan that includes 
goals, measurable objectives, concrete tasks, and specifications 
that define responsibilities; 

• Develop marketing pieces (e.g., brochures, pamphlets, and other 
advertisements); 

• Develop the ability to meet short-term environmental training 
needs in the workforce; and 

• Articulate short-term training programs with associate degree 
programs. 

ISSUE: Until recently, employers often believed that environmental 
practices and staff cut into profits. Now, however, employers are 
beginning to see the benefits of environmental efforts. 

RECOMMENDATIONS: Promote the improved quality of life 
and economic benefit to the employer and the community as a result 
of environmental technology efforts. To promote benefits, two-year 
colleges should: 

• Educate the public on global “green” economics/workforce and 
the international quality standards for environmental issues; 

• Educate employees about the global and cultural context in 
which they work; 

• Educate employees on the Total Environmental Quality 
Management (TEQM) process: that environmental compliance/ 
performance can have a positive economic effect on business; 

• Market environmental services as a front-end component of 
business (rather than back-end compliance) emphasizing 
pollution prevention and cost savings; 
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• Establish a public speaking bureau in which environmental 
technicians become spokespersons/advocates for the nonscience 
community; and 

• Track graduates’ employment histories to demonstrate 
sustained value of investment for education. 



ISSUE: Legislation has an impact upon the workplace as well as 
the community. 



Review current and 
proposed legislation and 
determine its impact on 
the workplace and the 
community as a whole. 



RECOMMENDATIONS: Review current and proposed legislation 
and determine its impact on the workplace and the community as a 
whole. Two-year colleges should: 

• Provide a methodology to review current and proposed 
legislation; 



• Determine the impact on current and future workforce needs; 



• Seek opportunities to influence proposed legislation; 



• Educate employers and students on legislation and regulations; 
and 



• Position themselves as clearinghouses of information on existing 
legislation and regulations; for example, disseminating “user 
friendly” interpretations of legislation and regulations to the 
community. 
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EQUITY AND HUMAN 
RESOURCES ^ 
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The concept of 
environmental equity 
implies that some 
populations, particularly 
minorities and those of 
low income, are 
disproportionately 
exposed to environmental 
injustices. 


The concept of environmental equity implies that some populations, 
particularly minorities and those of low income, are 
disproportionately exposed to environmental injustices. The major 
concern of environmental equity is expressed in the idea that 
minority and low-income residential neighborhoods are most 
proximate to elevated concentrations of environmental hazards such 
as waste treatment facilities, waste dumps, incinerators, landfills, 
and other industrial and commercial toxic release sites. 

According to the United States Environmental Protection Agency 
(EPA), environmental justice is defined as “the fair treatment of 
people of all races, cultures and income with respect to the 
development, implementation and enforcement of environmental 
laws, regulations, and programs and policies. Fair treatment means 
that no racial, ethnic or socioeconomic group should bear a 
disproportionate share of the negative environmental consequences 
resulting from the operation of industrial, municipal and commercial 
enterprises and from the execution of federal, state and local, and 
tribal programs and policies.” 

In 1990, the EPA Science Advisory Board issued a report entitled 
Reducing Risk: Setting Priorities and Strategies for Environmental 
Protection. This report recommended that EPA “target its 
environmental protection efforts on the basis of opportunities for the 
greatest risk reduction.” In July of 1990, EPA Administrator 
William K. Reilly formed the EPA Environmental Equity 
Workgroup. The charge to the Workgroup was to assess evidence 
that racial minority and low-income communities bear higher risk 
burden than the general population. In February 1992, the 
Workgroup issued a draft of its report, entitled Environmental 
Equity: Reducing Risk for All Communities. 

The Report defined “environmental equity” as embracing three main 
concerns: (1) the environmental policy-making process; (2) the 
administration of environmental protection programs; and (3) the 
distribution and effects of environmental problems. Environmental 
policy-making, according to the Report, raises issues about the 
access of racial minority and low-income communities to the 
process. This, in turn, requires the need for hiring more minorities 
in policy and decision-making positions and managing programs. 
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The connection between economic distress and the location of toxic 
waste facilities has been clearly established and widely accepted in 
the fields of environmental technology and education. In response 
to these concerns, a number of federal agencies have turned their 
collective attention to the problems of environmental justice and 



The concepts of 
“environmental justice 
and equity ” are not 
usually addressed in 
environmental technology 
programs. 



Two-year colleges should 
provide environmental 
enlightenment and 
enrichment activities for 
the general public, and 
most importantly, for 
communities of diversity. 
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equity. A recent collaborative report from the EPA, the Food and 
Drug Administration (FDA), and the Occupational Safety and 
Health Administration (OSHA) strongly encourages the transfer of 
knowledge from the research institutions and federal laboratories to 
the general public via two-year colleges (EMCT3I Final Report, p. 
ES-2). Because of two-year colleges’ geographic locations and 
relatively low tuition rates, these institutions can play a pivotal role 
in assuming major responsibility for initiating an acceptable 
remediation process. Through leverage of resources and cooperative 
efforts, funded in large part by federal grants, important community 
college activities are already underway in this critical area. 

Providing accessible, quality education and training that meets the 
needs of learners with diverse backgrounds and learning styles is the 
mission of all two-year colleges. Two-year college leadership and 
commitment are essential for developing an effective environmental 
technology education program. This effort must incorporate 
environmental equity to ensure equal participation and 
representation of a diverse population. 

ISSUE: The concepts of “environmental justice and equity” are not 
usually addressed in environmental technology programs. 

RECOMMENDATIONS: To create an environmental technology 
program that incorporates the concepts of “justice and equity,” two- 
year colleges should provide environmental enlightenment and 
enrichment activities for the general public, and most importantly, 
for communities of diversity. These environmental activities require 
the involvement of other community organizations, agencies, and 
institutions who are stakeholders in resolving environmental 
inequity. It requires that two-year colleges lead in community and 
individual renewal. To accomplish this goal of enlightenment about 
environmental justice and equity, two-year colleges should: 

• Collaborate with local grass roots/community groups to identity 
environmental issues in their own communities; 

• Provide communities of diversity with greater opportunities to 
understand the principles of environmentalism, community 
rights, and the needed training to help reduce environmental 
risks in their communities; 

• Integrate environmental and social/economic issues into 
curricula; 

• Provide education and training, so that communities of diversity 
can be better informed and involved in decisions affecting their 
communities; 

• Create forums where communities engage in enlightening 
environmental awareness dialogues with leaders of color who 



are recognized and accepted by diverse groups; 



To create a diverse 
workforce, environmental 
technology programs 
must be designed to 
attract and prepare 
students of color for 
environmental jobs. 



• Provide for youth environmental awareness experiences that 
promote sustainable development and environmental citizenship; 

• Identify formal and informal leaders of affected communities of 
diversity; 

• Seek funding to support community outreach/education 
initiatives; and 

• Evaluate impact of environmental awareness activities and 
initiatives. 

ISSUE: Generally, the environmental field has done a poor job of 
attracting and retaining people of color (African Americans, Asian 
Americans, Latino Americans, and Native Americans). However, in 
recent years, this has begun to change because employers are aware 
that the United States is becoming more multicultural and that 
people of color represent the fastest growing sector of people 
entering the labor force. 

RECOMMENDATIONS: To create a diverse workforce, 
environmental technology programs must be designed to attract and 
prepare students of color for environmental jobs. Colleges must 
develop, implement, and regularly evaluate a “student success” 
action plan that will: 

• Create a broad-based awareness that student success, 
satisfaction, and retention rates are the responsibility of faculty, 
staff, and support personnel college-wide; 

• Outline specific steps that faculty, staff, and support personnel 
must do to help students succeed at their college; 

• Provide support services and academic enrichment programs to 
increase retention and graduation rates; 

• Develop marketing strategies that reflect the diversity of 
environmental technology careers as well as the opportunities 
for advancement; utilize persons of color as mentors and role 
models; 

• Provide intemship/co-op opportunities that actively involve 
students in environmental issues; 

• Encourage industry participation, parental involvement, and 
student/faculty interaction; 
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The number of 
nontraditional students 
with diverse backgrounds 
and needs is growing. 



Environmental 
technology programs 
must develop initiatives 
to meet the needs of a 
diverse student 
population and to 
provide a learning 
environment that fosters 
student persistence and 
success. 







• Create student support/study groups and student organizations; 

• Make developmental courses relevant, contextual, and 
interesting; 

• Provide scholarship opportunities and recognition awards to 
attract and encourage gifted and talented students of color; and 

• Evaluate student and program outcomes regularly. 

ISSUE: The number of nontraditional students with diverse 
backgrounds and needs is growing. 

RECOMMENDATIONS: Environmental technology programs 
must develop initiatives to meet the needs of a diverse student 
population and to provide a learning environment that fosters 
student persistence and success. This can be accomplished if 
colleges: 

• Recognize diverse experiences, backgrounds and learning styles, 
and exercise sensitivity towards nontraditional students; 

• Encourage cross-cultural communication, in which differences 
in background, life experience, and values are acknowledged to 
foster mutual understanding; 

• Provide remedial courses and services, life skills and career 
exploration coursework, and work experience opportunities; 

• Provide flexible training schedules, such as education at the 
workplace, distance learning opportunities, and college credit for 
work/life experiences; 

• Provide alternative teaching/leaming methodologies; 

• Collaborate with community-based organizations to prepare high 
school students for college work; 

• Provide proactive guidance counseling and developmental 
academic advising; 

• Assess how well students’ needs are being met on an ongoing 
basis; and 

• Adequately assess student needs prior to entering an 
environmental technology program to determine appropriate 
support services. Providing appropriate support will help ensure 
student success in the program. 




Two-year colleges should 
provide support services 
designed to promote 
academic achievement 
among a diverse student 
population. 



Research suggests that a 
diverse faculty can serve 
as positive role models 
and influence motivation 
and persistence in 
students of color. 
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ISSUE: More students will be enrolling in community colleges in 
need of increased and better support and structure than ever before. 
Consequently, the role of support services is crucial in fostering 
student persistence and achievement. 

RECOMMENDATIONS: The nation’s schools must develop and 
implement programs that are educationally sound and provide the 
best opportunities to improve student success. Thus, two-year 
colleges should provide support services designed to promote 
academic achievement among a diverse student population. These 
support services should: 

• Identify specific deficiencies in the educational preparation of 
prospective student populations with diverse backgrounds; 

• Establish a pre-environmental technology learning center to 
assist academically disadvantaged students in overcoming 
deficiencies prior to enrolling in an environmental technology 
program; 

• Assist students in the enrollment process to ensure a smooth 
transition; 

• Provide assistance in obtaining financial support; 

• Assist students in finding solutions to personal problems that are 
hindering their academic success by connecting them with 
appropriate social services; 

• Enlist the aid of the community in fulfilling student needs; 

• Provide orientation programs which help students develop an 
awareness of educational or career goals; and 

• Document the positive impact that student support services can 
have on student persistence and success. 

ISSUE: Research suggests that a diverse faculty can serve as 
positive role models and influence motivation and persistence in 
students of color. Faculty diversity is a critical part of any 
environmental technology program addressing equity. 

RECOMMENDATIONS: To achieve faculty diversity, the 
following steps must be taken: 

• Acquire a “top-down” commitment from the president, 
administrators, and faculty to hire a multicultural staff; 

• Foster faculty, staff, and community acceptance and respect for 
student diversity; 
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• Provide faculty/staff development regarding the needs of diverse 
student populations and their preferred modes of learning; 

• Appoint individuals of diverse backgrounds to the college’s 
board of trustees; and 



• Utilize diverse industry personnel as adjunct faculty. 



People of color represent 
a significant and ever- 
increasing number of the 
United States ’future 
workforce. The 
investment private 
industry devotes to this 
segment of our society 
could reap enormous 
profits in the long run. 



ISSUE: Clearly the private sector has a stake in environmental 
education and equitable training of diverse groups. People of color 
represent a significant and ever-increasing number of the United 
States’ future workforce. The investment private industry devotes to 
this segment of our society could reap enormous profits in the long 
run. 



RECOMMENDATIONS: Private industry can promote 
environmental education and the career opportunities available by 
doing the following: 

• Sponsor apprenticeship, internship, and training programs in 
communities of diversity; 



• Help coordinate and fund scholarship programs for students of 
color; 



• Specify current and future occupational skill requirements; 



• Provide diverse representation on advisory/planning and 
curriculum committees; 



• Provide and maintain accurate labor market information; 

• Establish independent study projects for credit; 

• Evaluate relevance and applicability of an environmental 
technician program and how it meets the needs of industry; and 

• Provide “on-loan” technical professionals who will work with 
high school students, motivating them to explore environmental 
careers. For example, create a public speaking bureau for 
schools and civic organizations. 




40 



PROFESSIONALISM 



Environmental 
technicians are 
increasingly performing 
the front-line work of 
environmental 
remediation, pollution 
control, and pollution 
prevention and should be 
recognized as 
professionals for their 
important contribution. 



Environmental technicians are increasingly performing the front-line 
work of environmental remediation, pollution control, and pollution 
prevention and should be recognized as professionals for their 
important contribution. In conducting their work, environmental 
technicians utilize a wide array of processes, techniques, and 
technologies, which are generally not well known or understood 
outside of very specific technical disciplines. Academic institutions, 
scientific professional societies, accrediting bodies, and employers 
need to understand the professionalism associated with 
environmental technicians. 

The critical issues in professionalism were divided into three major 
areas: students, faculty, and programs. Unique concerns were 
identified for each of the three areas and a number of issues were 
highlighted that were common to all three. 



STUDENT ISSUES 



ISSUE: Most students are not aware of the variety of environmental 
careers available, especially at the technician level. 



Technicians are not 
“junior engineers ” but 
valued professionals with 
their own set of skills and 
expertise. 



RECOMMENDATIONS: The student should understand the role 
of environmental technicians in the workplace — that technicians are 
not “junior engineers” but valued professionals with their own set of 
skills and expertise. Two-year colleges should: 

• Encourage prospective environmental students to visit industries 
to see firsthand what a possible environmental career may entail; 
and 



• Obtain or develop environmental career resource materials, such 
as books and videotapes, to provide to students. 



The underlying 
communication, math, 
and science knowledge 
and skills required of 
environmental 
technicians have not been 
identified. 



ISSUE: The underlying communication, math, and science 
knowledge and skills required of environmental technicians have not 
been identified. 

RECOMMENDATIONS: Define basic communication, math, and 
science (including an understanding of the earth’s basic physical and 
ecological processes) knowledge and skills needed by environmental 
technicians. Two-year colleges should: 



• Initiate the definition through ATEEC/NSF Fellows Institute; 




• Involve technicians and employers in the definition process; 

• Define and categorize the types of environmental technician 
positions and developing voluntary standards for 
communication, math, and science course content; and 
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• Establish local private/public committees (alliances) to 
customize voluntary guidelines. 



ISSUE: Environmental technician certification would assure 
employers that workers are qualified. 



Develop an appropriate 
nationally recognized 
technician/operator 
certification process as 
an entrance to 
employment. 



RECOMMENDATIONS: Develop an appropriate nationally 
recognized technician/operator certification process as an entrance 
to employment. Certification components should include: 

• Written test on knowledge; 

• Hands-on testing of skills (based on specific programs, if 
available); 



• Work experience (may need to establish a minimal experience 
level); 



• Recommendations of industry/peers (develop a local consortium 
of local employers, peers, faculty, etc.); and 



• Required course work. 



Communication skills are 
essential in many tasks 
performed by 
environmental 
technicians. 



ISSUE: Communication skills are essential in many tasks 
performed by environmental technicians. 

RECOMMENDATIONS: Since communication skills are as 
important to employers as technical skills, two-year colleges should: 

• Incorporate communication skills across the curriculum; and 



• Incorporate SCANS skills, which include competencies and 
personal qualities that are essential preparation for all students. 
These skills are listed in the report from the Secretary of Labor 
and the Secretary’s Commission on Achieving Necessary Skills 
(SCANS). 



Continuing professional 
development will be 
critical throughout 
environmental careers. 



ISSUE: Because environmental technologies and regulations 
change rapidly, students and graduates must recognize that 
continuing professional development will be critical throughout their 
careers. 

RECOMMENDATIONS: Two-year colleges should: 




• Encourage professional societies and associations to promote 
affiliations, programming, publications, and local chapters; 

• Encourage employer support through work/study programs; 

• Encourage colleges to establish relationships with local chapters 
to promote and enhance networking; and 
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• Heighten the awareness of life-long learning. 



Educational institutions 
need to heighten the 
awareness of life-long 
learning. 



Require experiential 
learning/internship for 
program completion. 



A system of assessing 
technical experience and 
teaching skills should 
ensure that full-time and 
adjunct faculty members 
are qualified. 



Faculty should be 
encouraged to possess 
certification in adult 
learning. 



ISSUE: Experiential learning activities and internship programs 

would better prepare students for the workplace. 

RECOMMENDATIONS: Two-year colleges should: 

• Promote a nationwide program placing students in internships 
that are locally implemented to meet employers needs; an 
organization such as PETE and ATEEC could implement a 
national environmental internship clearinghouse; 

• Investigate issues of liability and blanket insurance coverage for 
students participating in an internship program; 

• Develop state/local clearinghouses that interact regularly with a 
national clearinghouse established to promote work experience/ 
internship opportunities and full-time employment upon 
graduation; and 

• Require experiential leaming/intemship for program completion. 
The workplace activity could occur part-time during the 
semester or full-time during the summer. Experiential learning/ 
internships must have commitment from the top administrative 
level. 

FACULTY ISSUES 



ISSUE: A system of assessing technical experience and teaching 
skills should ensure that full-time and adjunct faculty members are 
qualified. 

RECOMMENDATIONS: Two-year colleges, in cooperation with 
industry and professional societies, should: 

• Set base standards including technical content and instructional 
technology excellence with reference to national voluntary 
industry standards and/or accreditation programs. Faculty 
should be encouraged to possess certification in adult learning 
such as the Certified Environmental Trainer (CET) established 
by the National Environmental Training Association. The CET 
program measures the instructional competency and confirms 
the technical expertise of the environmental professional. The 
program advisory board, alliance, or administrators should 
establish local guidelines. The guidelines should include 
evaluation of previous employment, reference checks, 
educational background, professional affiliations, and 
community involvement. 
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Faculty should 
participate in continuing 
education and 
professional development 
experiences. 



Encourage strong 
national accreditation 
and certification 
processes that provide a 
consistency of outcomes 
with flexibility for local 
customization. 







ISSUE: Because environmental technologies and regulations 
change rapidly, faculty should participate in continuing education 
and professional development experiences. 

RECOMMENDATIONS: Two-year colleges, in cooperation with 
industry and professional societies, should: 

• Develop a national program to facilitate faculty professional 
development in the public/private sectors such as summer 
internships, sabbaticals, or other opportunities; 

• Support the national professional development program through 
information networks (electronic and print); and 

• Enable faculty to participate in professional society and 
organization opportunities (conferences and short courses). 

ISSUE: The recruitment and retention of faculty can be challenging 
for two-year colleges since industry tends to pay higher wages. 

RECOMMENDATIONS: Two-year colleges should: 

• Utilize private industry and professional society connections to 
recruit adjuncts; increase adjunct faculty pay in order to attract 
and retain industry professionals; 

• Support overload opportunities to supplement full-time salaries 
(e.g., co-op teaching, tenure, paid professional development 
opportunities); and 

• Encourage the recruitment of minority faculty. 

PROGRAM ISSUES 



ISSUE: Programs that are backed by an accrediting body, provide 

an indication that they are credible and consistent. 

RECOMMENDATIONS: Two-year colleges should: 

• Encourage strong national accreditation and certification 
processes that provide a consistency of outcomes with flexibility 
for local customization; and 

• Develop or team up with an existing national accreditation 
program for two-year environmental technology programs. 
Focus initial efforts on identifying communication, math, 
science (including an understanding of the earth’s basic physical 
and ecological processes), and technical skills required for a 
broad-based environmental problem-solver. Supplement 
transferable credit core with short-term training for specific 



needs and supplemental certification identified by a local 
alliance of employers, regulators, and educators. 



Employers are often 
unaware of the 
competencies of 
environmental 
technicians. 



A basic core curriculum 
has not been established 
for environmental 
technology programs. 







ISSUE: Since employers are often unaware of the competencies of 
environmental technicians, two-year colleges must better market the 
associate’s degree. 

RECOMMENDATIONS: Two-year colleges, in cooperation with 
industry and professional societies, should: 

• Identify by title the technical career fields and develop clusters 
on which to base the educational programs and certifications 
required for employment or to enhance employment opportunity 
success; 

• Develop a national strategy for marketing two-year 
environmental technology programs and technician job 
placement; and 

• Clarify the perception of technicians (both how technicians are 
perceived by the world and how technicians perceive 
themselves). 

ISSUE: Because environmental technology programs are relatively 
new offerings in two-year colleges and because the programs are 
usually occupation-specific, a basic core curriculum has not been 
established. 

RECOMMENDATIONS: Two-year colleges, in cooperation with 
industry and professional societies, should: 

• Reach consensus on a recommended core curriculum, which 
would include general education requirements and introductory, 
prerequisite environmental technology courses; 

• Develop an offering of occupation-specific emphases that 
accommodate local workforce needs; and 

• Develop a system that requires periodic acquisition of 
continuing education units (CEUs). 
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Although environmental technology programs have grown 
significantly at the postsecondary education level, curriculum 
coordination between secondary and postsecondary has been 
minimal. A plan to facilitate communication and curriculum 
coordination among educational institutions would improve 
programs and better serve students, employers, and the community. 



A plan to facilitate 
communication and 
curriculum coordination 
among educational 
institutions would 
improve programs and 
better serve students, 
employers, and the 
community. 



A prerequisite for curriculum coordination and articulation is having 
courses and programs that are competency-based. At the two-year 
college level, these program outcomes need to match with the entry- 
level competencies required for new employees. At the secondary 
level, the program outcomes need to be matched with specific 
employment opportunities and must allow for transition into two- 
year college course work. Currently, many high school graduates 
seeking to enroll in an environmental technology program at a two- 
year or four-year institution find themselves inadequately prepared, 
especially in science and mathematics. Therefore, many students 
are required to begin their college education with “remedial” 
courses, thus increasing the financial burden on both students and 
colleges. Others may have to repeat course work at the post- 
secondary level that they have already mastered at the secondary 
level. Developing and maintaining a formal articulation process 
throughout an educational system would help provide students with 
a smooth transition from one level of instruction to another without 
experiencing unnecessary delays or duplication of learning. 



Articulation should not be limited to the transferability of credit 
from high school to two-year colleges and from two-year colleges to 
four-year institutions; it must also include assessment of knowledge, 
skills, abilities, and competencies of interest to potential employers. 



Furthermore, two-year college missions have an effect on the overall 
philosophy of transferability within the college system. College 
missions may vary from state to state and region to region within a 
state. If the primary mission of a two-year college is to prepare 
graduates for the workforce, then less emphasis will be placed on 
articulating their programs with a four-year institution. When two- 
year colleges have the dual role of workforce development and 
preparation for further education, these colleges will have a parallel 
track of transfer programs available and the college mission will 
dictate the amount of effort dedicated to each track. It is critical that 
the college’s mission is made clear before beginning a 2+2+2 
articulation effort. 

In addition to the lack of communication and curriculum 
coordination among educational institutions, there is also a lack of 
knowledge about the career opportunities and the preparation 




Communication among 
educational institutions 
and with the community 
is inadequate. 

Two-year colleges should 
foster open, clear, and 
frequent communication 
among all parties. 



If articulation is part of 
an institution ’s mission, 
articulation activities 
must be an integral part 
of the system. 



required to work in the environmental technology field. This 
includes the general public and, more importantly, educational 
institutions at all levels. 

All transferability issues identified share a common need for 
funding. Financial support would allow faculty and staff the release 
time needed to share information, to coordinate their efforts in 
curriculum development, and to develop state and regional plans. 

Following are issues and recommendations that address 
transferability of credit. 

ISSUE: Communication is inadequate among high schools, 
postsecondary educational institutions, businesses, industries, and 
the community. Mechanisms to facilitate communication among 
representatives from high schools, community colleges, universities, 
and industries are lacking. 

RECOMMENDATIONS: To foster open, clear, and frequent 
communication, two-year colleges should: 

• Establish formal mechanisms for networking among all parties 
such as: 

• Regular meetings among faculty and staff from high schools, 
community colleges, and four-year institutions; 

• Electronic bulletin boards; 

• An advisory board with representation from educational 
institutions, local community, relevant industries, and 
governmental agencies; and 

• Other formal and informal activities designed to build 
working relationships. These activities may include: 

- Site visits at schools, businesses, etc. 

- Curriculum and other program information exchange 

- Guest lecturers/faculty exchange from participating 
institutions. 

• Provide release time to faculty and staff for meetings; and 

• Create partnerships among academic, business, industry, 
government, and professional organizations. 

ISSUE: Although articulation activities are occurring among 
different levels of educational institutions, the degree of activity and 
commitment varies from one community to another, from one 
educational institution to another, and even among departments 
within institutions. Articulation decreases when funding is not 
available to support the staff involved. If articulation is part of an 
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institution’s mission, then articulation activities must be an integral 
part of the system. 



Articulation should be a 
part of every educational 
institution, with strong 
leadership and 
commitment at the top 
administrative level. 



RECOMMENDATIONS: Articulation should be a part of every 
educational institution, with strong leadership and commitment at 
the top administrative level. Secondary and postsecondary schools 
should: 

• Provide release time to instructors for curriculum development 
and revision; before a school can begin articulation activities, its 
curriculum must be competency-based for faculty to be able to 
compare courses; 



• Involve faculty and staff in the development of articulation 
procedures; 

• Identify the math and science core competencies for each 
educational level; 

• Compare, assess, and revise course content based on the 
identified math and science core for each educational level; 



• Encourage revision of traditional math and science courses to 
incorporate critical and creative thinking skills, reduce 
memorization of facts, and increase the application of 
knowledge to real-life situations; 

• Encourage high school and college instructors to work together 
to develop a recommended sequence of high school courses that 
will prepare students for college courses in an environmental 
program; 

• Establish and maintain an electronic bulletin board directory of 
successfully articulated programs; 

• Publish and distribute semester-by-semester curriculum 
materials of model programs; 

• Develop and distribute an articulation guidebook that provides 
step-by-step instructions for effective articulation; 

• Provide joint professional/staff development opportunities for 
faculty and staff at all educational levels; 

• Hold local forums to enhance networking opportunities among 
community leaders and faculty and staff from all levels of 
educational institutions; 




Disseminate information and promote articulation agreements to 
students, teachers, counselors, parents, and employers; and 




The majority of students 
are insufficiently 
prepared for technical 
programs. 



A poor perception of 
environmental studies 
and earth science courses 
is common among 
educators, parents, 
students, and the public. 







• Develop and implement a system to ensure that curricula are 
reviewed annually and articulation agreements are revised as 
necessary. 

ISSUE: The majority of students are insufficiently prepared for 
technical programs. 

RECOMMENDATIONS: To help prepare students for technical 
programs, schools should: 

• Expose elementary and high school students to the value of 
technical programs and career opportunities available; 

• Use small-group discussion techniques to improve students’ 
analytical skills; 

• Provide continuing education on both technical topics and 
instructional methods for faculty at all levels of educational 
institutions; 

• Obtain or develop valid techniques for the assessment of 
students’ understanding of the process of science and their 
ability to use appropriate mathematics skills; 

• Establish intemship/co-op positions with local businesses; and 

• Provide exchange opportunities for faculty with business and 
industry. 

ISSUE: A poor perception of environmental studies and earth 
science courses is common among educators, parents, students, and 
the public. Such courses are often viewed as inferior and are 
populated with students who are not preparing for a technician/ 
technologist career. 

RECOMMENDATIONS: To create a positive perception of 
environmental studies and earth science courses as well as the 
environmental field, secondary and postsecondary schools should: 

• Publicize and promote exceptional courses that already exist; 

• Host career days and distribute information on environmental 
employment opportunities, job responsibilities, and salary 
ranges; 

• Establish active outreach programs to increase community 
awareness regarding the environmental field; 

• Establish long-term relationships with local regulatory agencies 
and request that technician-level positions be created or accepted 
for entry-level duties within the organization; 
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There is a need to break 
down institutional 
bureaucratic barriers 
that inhibit or discourage 
articulation efforts. 



• Establish and maintain an electronic bulletin board listing 
environmental jobs and typical salaries; 

• Develop/obtain and distribute environmental career resources 
(e.g., videotapes) that provide role models for students; and 

• Encourage the development of high quality environmental 
studies courses at all educational levels. 

ISSUE: There is a need to break down institutional bureaucratic 

barriers that inhibit or discourage articulation efforts. 

RECOMMENDATIONS: Two-year colleges should take the 

initiative to: 

• Increase inter-institutional and intra-institutional communication 
among administrators, faculty, and staff by creating a 
mechanism to bring all parties together; and 

• Host regional and state-wide conferences on nationally 
recommended articulation standards and initiatives. 
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